Determinants of O(6)-alkylguanine-DNA alkyltransferase activity in normal and tumour tissue from human colon and rectum.
O(6)-Alkylguanine-DNA-alkyltransferase (ATase) is an important modulator of alkylating agent-induced toxicity and carcinogenicity, but those factors which influence the expression of this repair protein in human tissues are poorly characterised. In this study, we have determined ATase levels in macroscopically normal and tumour tissues from 76 individuals with benign or malignant colorectal disease. All tissue samples had detectable ATase activity, with values ranging from 35 to 451 fmol/mg protein. ATase activity in normal rectal tissue was significantly higher than that in normal tissue from the sigmoid colon (148 +/- 76 vs. 100 +/- 40 fmol/mg protein, p = 0.01), whereas ATase levels within different regions of the colon (proximal vs. sigmoid colon) were similar. In normal tissue, inter-individual variation in ATase activity was 4-fold in the colon and 6-fold in the rectum, whereas in tumour tissue the corresponding figures were approx. 13.0- and 7-fold, respectively. There was no detectable difference in normal tissue ATase activity between individuals with benign or malignant disease of the colon. Normal and tumour tissue ATase activities were strongly correlated in the sigmoid colon (r = 0.80) and rectum (r = 0.59) but not the caecum (r = -0.03). In a multivariate analysis, ATase activity in normal colon tissue increased with age (p = 0.01) and current smoking (p = 0.06), whereas tumour ATase activity increased only with use of anti-histamines (p = 0.05). In rectal tumour tissue, activity decreased with age (p = 0.05) and use of anti-muscarinic medications (p = 0.01): in normal rectal tissue, no modulating factors were identified.